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condition must be satisfied if two sounds are to be an octave apart ?
What relationships govern the musical scale?
We resort to experiment. An electric motor spins a round metal
disk under a set of air valves. Five rings of holes have been bored
in the disk. Jets of compressed air can be directed against the
disk by opening the valves. Every time a hole passes under the
valve, the air beneath the disk is compressed. Thus the air is set
into vibration, and sound produced.
The two inner rings contain 24 holes each, but differ in that the
holes in the first are irregularly spaced; in the second, regularly.
Trying them, we find that the irregularly spaced holes give a
nondescript noise, the others a clear musical note. Evidently, a
musical sound is one in which a regular rate of vibration is main-
tained. A more thorough study would show that the difference
between a noise and a musical sound involves other factors as well.
The vibrations may be regular and yet produce a noise-like effect
if of very short duration, or of an excessively complex nature.
Now we confine our attention to the four outer rings of holes,
all regularly spaced and containing, respectively, 24, 30, 36 and 48
holes. The first and last of these give notes which the ear recog-
nizes as being exactly one octave apart. Since the number of vibra-
tions per second is proportional to the number of holes, and 48 is
twice 24, we conclude that doubling the frequency raises the pitch
one octave. Trying all four rings, we hear the do-mi-sol-do series.
The frequencies are to one another as 24 to 30 to 36 to 48, or divid-
ing through by 6, as 4 to 5 to 6 to 8. Increasing the speed of the
motor raises all the pitches but does not disturb the do-mi-sol-do
relationship. Therefore, musical intervals depend on the ratio of
the frequencies.
Further tests confirm this conclusion. Substituting a card press-
ing against toothed wheels for our air-and-hole method of pro-